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186. German Specifications for the Preservation of Railroad Cross-ties. The following Specifications for th< preservation of railroad cross-ties are in use on the imperial German railways. They are given with approval by Mr. O. Chanute, past President of the American Society of Civil Engineers, in a paper before that Society, Vol. XLV (1901). Two methods are here given, one for pine ties sfnd another for beech and oak ties. They are followed by specifications for testing the impregnating materials.
I. Gterman Specifications for Impregnating Pine Railroad Cross-ties, with a Chloride of Zinc Solution with an Addition of Coal Tar Containing Carbolic Acid.
The process of impregnating by chloride of zinc solution, with addition of coal-tar oil containing carbolic acid, is divided into three parts.
1.    Steaming of the ties.
2.    Production of a partial vacuum and admission of the impregnating fluid.
3.    Compression (forcing in) of the impregnating fluid. The ties are loaded on iron cars, which are pushed into the
impregnating cylinder, this is closed air-tight, and they are exposed to the action of steam; steaming is continued for a longer or shorter period, according to the time of year and this condition of the ties. The admission of steam into the impregnating cylinder must be regulated in such manner, that an inside pressure of 1.5 atmospheres (22 Ibs. per square inch) a'bove air pressure is reached within 30 minutes. For dry ties it \yill suffice to maintain this pressure in the impregnating cylinder for 30 minutes longer, but for green ties it should be kept up for another hour. For dry ties, therefore, the steaming takes at least i hour, while for green ties at least ij hours are necessary. A gauge attached to the cylinder indicates existence of the specified pressure. The valve at the bottom of the cylinder must be opened on admitting the steam, in order that the air contained in it may be driven out, but should be closed when steam begins to blow out. This valve should be opened repeatedly, as fast as steam condenses; open it at least every half-hour to draw off the water, and for the last time just before exhausting the air. When steaming is finished, the steam remaining in the impregnating cylinder is allowed to escape.
After steam is discharged a partial vacuum is produced in the cylinder containing the ties, until the vacuum gauge shows at the least a column of mercury of 60 cm. (23.6 ins.) ;

